
Eur paisches 
Patentamt 



^/EP 0 0 / 0 8 7 3 1 



European 
Patent Office 



Office europeen 
des brevets 



Bescheinigung Certificate 





Attestation 



Die angehefteten Unter la- 
gen stimmen mit der 
ursprunglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dttng Qberefrn 



The attached documents Les documents fixes a 
are exact copies of the cette attestation sont 
European patent application conformes a la version 
described on the following initialement deposee de 
page, as originally filed. la demande de brevet 

europeen specifiee a la 
: page suiVante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 



8EST MAILABLE 



99118173.6 



Copy 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des EuropSischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europeen des brevets 
p.o. 




I.L.C. HATTEN-HECKMAN 



DEN-HAAG7DEN 

THE HAGUE, 30/11/00 
LA HAYE,LE 



EPA/EPO/OEB Form 1014 - 02.91 




Europaisches 
Patentamt 




* Eur pean 
Patent Office 



Blatt 2 der Bescheinigung 
Sheet 2 of the certificate 
Page 2 de I attestation 



Office europeen 
des brevets 



Anmeldung Nr.: 
Application no.: 
Demande n*: 



99118173.6 



Anmeldetag: 

Date of f il ing: 13/09/99 
Date de depot: 



An me Id er 

Applicant(s): 

Demandeur(s): 

SodSte" des Prodults Nestle S.A. 

180Q Vevey 

SWITZERLAND 

INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE (INRA) 
75338 Paris CGdex 07 



eicnnung der Erfindung: 
Title of the invention: 
Titre de I'invention: 

High 1 Ipld diet 



In Anspruch genommene Prioriat(en) / Priority(ies) claimed / Priorite(s) revendiquee(s) 

Staat: Tag: Aktenzeichen: 

State: Date: File no. 

Pays: Date: Numero de depot: 



Internationale Patent klassifikat ion: 
International Patent classification: 
Classification Internationale des brevets: 

A61K31/23, A23L1/30, A61P3/00 



Am Anmeldetag benannte Vert rag staaten: 

Contracting states designated at date of filing: AT/BE/CH/CY/DE/DK/ES/FI/FIVGB/GR/IE/IT/LI/LU/MC/NL/PT/SBaR 
Etats contractants designes lors du depot: 

Bemerkungen: 
Remarks: 
Re marques: 



EPA/EPO/OEB Form 1012 - 1 1 .00 



THIS PAGE BUKKtu*™ 



UENCHEN 05 




NO6000 



High Lipid Diet 

The present invention relates to a composition for use as a medicament or 
5 nutrative product which comprises a high lipid content, a method of preparing the 
composition; use of the composition in th^ manufacture of a medicament or 

nutritional product; and a method of treatt|xent or prevention of sepsis or 

inflammatory shock which comprises administering an effective amount of the 
composition. 

10 

Within the context of this specification the; -word "comprises" is taken to mean 
"includes, among other things'*. It is not intended to be construed as "consists of 
only**. 

15 The abbreviation EPA represents eicosapeptaenoic acid (20:5,n-3); DPA 

represents docosapentaenoic acid (22:5,n-3f); DHA represents docosahexaenoic 
acid (22:6,n-3); MCT represents medium cjiain triglycerides and LC-PUFA 
represents long chain polyunsaturated fatty acid. 

20 It is generally recommended that a diet contains a lipid content which provides 
about 30% total energy of the diet for a normal healthy individual. 

Conventional diets are generally high in saturated fat and have a high ratio of n- 
6/n-3 fatty acids. A problem with consuming this type of diet is that saturated fat 
25 is implicated in cardiovascular disease andJ! cancer. In addition, a high ratio of n- 
6/n-3 fatty acids is implicated in inflammatory disorders. Furthermore, it is well 
known that patients having chronic intestinal inflammation are at risk of 
developing certain types of cancer. 

30 The quantity and quality of lipids for critically ill patients at risk of developing 
infectious and septic complications is a majfter of debate. It has now been found 
mat the quantity of lipids is important for cjjinical outcome, in particular for 
limiting body weight and muscle mass lossjjss as well as for normalising the levels 
of proteins produced in the acute phase of septic shock. This provides support 

35 for maintaining a high lipid content in enteral products destined for critically ill 
patients. 

Remarkably, it has now been found that a composition which comprises a high 
lipid content has good effects on recovery <k prevention of sepsis or 
40 inflammatory shock. This is unexpected because lipids in the diet axe thought to 
be not well metabolised during sepsis or injjlammatory shock since it is well • 
known that sepsis induces hypertriglyceridemia. 
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Furthermore, it has now been found that compositions having specific fatty acid 
profiles have particularly good effects. 



Suprisingly, results now obtained show: 

Enteral diets with a high lipid content have; 
an acute inflammatory stress (acute phase 



clinical parameters (body weight loss and nitrogen excretion). 



The beneficial effect of a high lipid diet is \ 
after the induction of stress (curative effect 
lipid diet is given from one week before th$ 



beneficial effect on the recovery from 
otein concentration) hut also on 



Observed when lipid level is increased 

but is also pronounced when a high 
stress. 



Accordingly, in a first aspect the invention] [provides a composition for use as a 
medicament or nutrative product which comprises at least one lipid wherein the 
lipid provides greater than 35% total energy of the composition. 

ji 

In a second aspect, the invention provides $ method of producing a composition 
according to the invention having the stepsljof blending the constituents, 
liquefying the blended mixture and homogenising. 



In a third aspect the invention provides the| 
a lipid content that provides greater than 3 4% 
the manufacture of a medicament or nutritii re 
prevention of sepsis or inflammatory shocltL 



use of a composition which comprises 
' & total energy of the composition in 
product for the treatment or 



In a forth aspect the invention provides a m'ethod of treatment or prevention of 
sepsis or inflammatory shock which corapijises administering an effective amount 
of a composition which comprises a lipid cjpntent which provides greater than 
35% total energy of the composition. 

i 

Preferably a composition according to an embodiment of me invention comprises 
lipid wherein the lipid content provides a l<j}wer limit of about 40%, more 
preferably about 50% and/or an upper limit; of about 75%, more preferably about 
60% total energy of the composition. 

Preferably a composition according to an embodiment of the invention comprises 
a composition which comprises MCT (medium chain triglycerides). More 
preferably a composition according to an embodiment of the invention comprises 
about 25% to about 70% MCT by weight olf total lipid. Even more preferably a 
composition according to an embodiment ojf the invention comprises about 40% 
to about 60% MCT by weight of total lipids 
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More preferably a composition according \o an embodiment of the invention 
comprises low levels of saturated fatty adps excluding MCT. Preferably the 
composition comprises less than about 15% by weight saturated fatty acids 
excluding MCT. 



Preferably, an embodiment of a composition according to the invention 
comprises a low nr6/n»3 rat ty acid ratio. More preferably the ratio is about 2/1 to 

~77i t even more preferably the ratio is about 2/1 to 5/1. 

'i 

Preferably, an embodiment of a composition according to the invention 
comprises about 3% to about 5% of total ljjpids of at least one n-3 fatty acid 
selected from a-linolenic acid, EPA, DPA|or DHA derived from any source. 
More preferably a composition according jo an embodiment of the invention 
comprises a-linolenic acid. 

Preferably, an embodiment of a composition according to the invention 
comprises at least one n-6 fatty acid. Prefijjrably it is selected from lmoleic acid 
(18:2, n-6), y-linolenic acid (18;3, n-6), diljomo-y-linoleinic acid (18:4, n-6) or 
arachidonic acid (20:4, n-6). More preferably, it is selected from the group ' 
which comprises linoleic acid (18:2, n-6) afrd y-liuolenic acid (18:3, n-6). Most 
preferably it is linoleio acid (18:2, n-6). 



Preferably the fatty acid or lipid source is 
natural oils, single cell oils, structured lipi< 
of fats or lipids are olive oil, corn oil, sunflc 
oil, safflower oil, canola oil, fish oil, milk 1 
coconut oils are a preferable source of i 
soybean oil, canola or olive oil, and MCT : 



sleeted from the group comprising 
I and synthetic oils. Preferable sources 
rer oil, rapesced oil, com oil, hazelnut 
soya or the like. Fractionated 
chain triglycerides. A mixture of 
ay be used. 



Preferably a dose of about 0.5 to about 2.5 ijBtres of the composition is provided 
per day. More preferably the dose is about!; 1 .5 to 2 litres per day. Of course the 
exact dose would depend on the patient condition and status. 

Preferably, a composition according to an Embodiment of the invention is in a 
form suitable for enteral administration. Preferably it comprises an acceptable 
carrier, diluent or adjuvant 

i. 

Preferably an embodiment of the composition includes a protein source, a 
carbohydrate source and a lipid source. 

Preferably, the protein source is a high quality protein source; for example milk 
protein, whey protein, casein protein, or so^ protein, or mixtures of these 
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proteins. The protein source may be in the! form of intact protein or may be 
hydrolysed. Other protein sources such asiirice, pea and oat protein, or mixtures 
thereof, may also be used. Further, if desuW, the protein source may include 
free amino acids. 



10 



15 



20 



25 



30 



35 



Preferably the protein source provides aboj|rt 10% to about 25% of t h e e nergy of 
me composition. For example, the proteiniisource may provide about 12% to 
about 18% of the energy of the compositioiji; preferably about 15% of the energy 
of the composition. 

The carbohydrate source may be any suitabfe carbohydrate or carbohydrate 
mixture. For example, the carbohydrate soujrce may be maltodextrin, modified 
starch, amylose starch, tapioca starch, com starch, or fructose, or mixtures thereof. 
Maltodextrin is preferred if low osmolality jp required 

Preferably the carbohydrate source provides; about 12% to about 55% of the energy 
of the composition; preferably about 25% to about 45% of the energy. For 
example, the carbohydrate source may provide about 40% of the energy of the 
composition. 

•i 

Preferably an embodiment of the composition includes a complete vitamin and . 
mineral profile. For example, sufficient vitajnins and minerals may be provided to 
supply about 25% to about 250% of the rec«jmmended daily allowance of the 
vitamins and minerals per 1000 calories of tie nutritional composition. In addition, 
me composition preferably has an osmolality of about 200 mOsm/1 to about 400 
mOsm/1; for example about 250 mOsm/1 to £bout 350 mOsm/1. Furthermore, me 
energy density of the composition is preferably about 700 kcal/1 to about 1500 
kcaW; for example about 1000 kcal/i. 

Preferably an embodiment of the composition is in the form of a ready-to-use 
formulation. In this form, the composition linay be fed to a patient via a nasogastric 
tube, jejunum tube or by having the patient «|rink it. As such, the composition may 
be in a variety of forms; for example as a fruit juice-type beverage, a milk shake- 
type beverage or the like. In an alternative embodiment the composition is 
preferably in soluble powder form for reconfctytion prior to use. 
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Preferably, an embodiment of the composition includes a flavour, sweetener or 
other additive. An artificial sweetener suchijas acetosulfame or an L-aspartyl based 
sweetener may be used; for example aspartame. 

Preferably, an embodiment of the composition is produced according to a 
conventional mefhod^J^xanmle t byJDlen4ingJoge 



carbohydrate source, and a lipid source. Ennuis ifiers may be included in the 
blend. Vitamins and/or minerals may be aflded, but are usually added later to 
avoid thermal degradation. Lipophilic vitamins, emulsifiers or the like may be 
dissolved into the lipid source prior to blending. Water, preferably water which 

baa been subjected tn mvirsr nsmwris, may be mixed in to fo r m a liq ui d mixture. 



The temperature of the water is preferably about 50°C to about 80°C to aid ' 
dispersal of the ingredients. Commercially available Iiquefiers may be used to 
form the liquid mixture. 

The liquid mixture may be thermally treated to reduce bacterial loads. For 
example, the liquid mixture may be rapidly heated to a temperature in the range 
of about S0°C to about 1 10°C for about 5 seconds to about 5 minutes. This may 
be carried out by steam injection or by heat; exchanger; for example a plate heat 
exchanger. 

Preferably the liquid mixture is cooled to alpout 60°C to about 85°C; for example 
by flash cooling. The liquid mixture may be homogenised; for example in two 
stages at about 7 MPa to about 40 MPs in the first stage and about 2 MPa to 
about 14 MPa in the second stage. The homogenised mixture may be further 
cooled to add any heat sensitive components; such as vitamins and minerals. The 
pH and/or solids content of the homogenised mixture is conveniently 
standardised. 

To produce a liquid product, the homogenized mixture is preferably aseptioally 
filled into suitable containers. Aseptic filling of the containers may be carried 
out by pre-heating the homogenised mixture (for example to about 75 to about 
85°C) and injecting steam into the homogenised mixture to raise the temperature 
to about 140 to about 160 6 C; for example at about 150°C. The homogenised 
mixture may be cooled, for example by flash cooling, to a temperature of about 
75 to about 85°C. The homogenised mixture may be further homogenised, 
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cooled to about room temperature and iillejjl into containers. Suitable apparatus 
for carrying out aseptic rilling of this nature is commercially available. 

i> 
i 

i 

To produce a powder product, the homogenised mixture is preferably dried to 
powder; for example by spray drying. Preijprably, conventional procedures are 
used. 



15 



Preferably, an embodiment of the composition in liquid form is administered by 
tube feeding, by gravity, or pump. In this form, the composition preferably has a 
10 viscosity of less than about 12 cp at room temperature. 

i 

Preferably an embodiment of the compositiqn is suitable for clinical use, for 
example as a nutritional support for human <j r animal patients; particularly patients 
requiring long term nutritional support Furthermore, the composition is preferably 
suitable for patients with normal digestive function. 

_i 

It will be appreciated mat the composition nfay be in a form other than that suitable 
for clinical nutrition. For example, the comj osition may be in the form of a dessert, 
cereal, yoghurt, snack bar, or the like. If fed] to pets, the enteral composition may 
20 be in the form of dried kibble, meat emulsioj i, or formulated emulsion. 

Specific embodiments of the invention willj now be described in detail with 
reference to the accompanying drawings in) which: 

i 
i 

25 Figure 1 shows the results, in rats, of measij irements of growth before infection. 

!| 

Figure 2 shows results of food conversion efficiency which was 35% lower with 
a 35% lipid diet in rats than with a 15% lip|d diet in rats. 

I 

30 Figure 3 shows the results of rat weight changes post-infection. 

ij 

Figure 4 shows the results of cumulative nijfrogeti excretion in rat urine for 6 days 
after infection, j; 

35 Figure 5 shows the results of experiments investigating the effect of a high lipid 
diet on rat spleen weight 

Figures 6 and 7 show the results of effects jjm rat white blood cells. 
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Figures 8 and 9 show the results of effects on rat orosomucoid plasma levels. 

Figures 1 0 and 1 1 show the results of effects on rat albumin plasma leveb. 

Figure 12 shows the results of effects of dietary lipid levels on rat triglyceride 
plasma levels. 



Figure 13 shows results of rat body weigtijt change post-infection. 
Example 1 

This example relates to the amount of lipijj in the diet 

Remarkably it has now been found that th£re is a ceneficial amount and profile of 
lipid in the diet, particularly in enteral products for critically ill patients. The 
effect of a high lipid diet in cases of acutelsn-ess has now been studied. 

An animal model of sepsis in rats has nowjbeen used which permits testing of 
diets on the recovery from a condition repfesentative of inflammatory syndromes 
observed in different clinical situations (sefc Breuille et al, Infection and 
Immunity, 67, 1079-1085, (1999)). It is important to note that the diete 
exemplified hi rats must be correlated to diiets for other mammals, for example 
humans. For example, a high lipid diet fori a rat includes 35% of calories from 
lipids whereas a high lipid diet for a human includes at least about 35% to about 
100% calories from lipids. 1 

Two experiments, labeled Experiment 1 (rfxpt 1) and Experiment 2 (Expt 2) 
respectively, were carried out to assess theiirecovery of rats from sepsis when 
they were enterally fed with diets containing either 15% or 35% of calories as 
lipids. The second amount corresponds to Snore than twice the amount of lipid 
that rats usually have in their laboratory diet. 

In the first experiment, rats received eitheri 15% or 35% lipid diet throughout 
the Experiment, i.e. 6 days prior to infectioiji and 10 days post-infection. 

In the second experiment, all rats received £ 15% lipid diet during a pxeinfection 
period and were then randomly divided to ciontinue either with a 15% diet post- 
infection or a high 35% lipid diet. Beneficiijl effects of the high lipid diet on 
different parameters were observed in response to infection: remarkably, 
parameters measured returned to normal values faster with the high (35%) lipid 
diet compared to the low (15%) lipid diet : 

In the first experiment the diets set out below were used: 
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High lipid diet (lipids at 35% of energji) 



Paraiswilet 


Unit 


Specification 


Analysed 


Energy 

- Proteins _ 


Kcal/lOOml . 


166 ' 




Lipids 

Carbohydrates 

Fatty acid pattern 
C14:0 

C16:0 
CI 8:0 
CI 8: 1 n-9 
C18:2n-6 
C18:3 n-3 


O/lOOmi 

G/lOOml 
G/lOOml 

% of total FA 
% of total FA 
% of total FA 
% of total FA 
% of total FA 
% of total FA 


3;7S 

3.9 
j 12.5 

Hot fixed 
Not fixed 
Not fixed 
Not fixed 
Not fixed 
Not fixed 


0.3 

13 

6.4 

20 

54 

4.8 



10 



5 Low lipid diet (lipids at 1 5% of energy) 



Partftwter 




! Specification 


Analysed 


Energy 




; 100 




Proteins 


G/lOOml 


!'3.7S 




Lipids 


G/lOOml 


l 

!jl,67 




Carbohydrates 


G/lOOml 


ij 

;|17.5 




Fatty acid pattern 
C14:0 
C16:0 
C18:0 
CI 8:1 n-9 
Cl8:2n-6 
| CI 8:3 n-3 


% Of total FA 
% of total FA 
% of total FA 
% of total FA 
% of total FA 
% of total FA 


i 

'i 

:Not fixed 
i|N6t fixed 
Not fixed 
INot fixed 
iNot fixed 
iNot fixed 


13 

17.1 

14.5 

14.7 

44.7 

5.5 



Diets were perfused continuously in the stctaach. Pour groups of animals were 
studied (n-1 1 in each group, at reception and inclusion of animals). (l)INF 15 
group: infected animals . These rats receive)! the 1 5% lipid diet (lipid - soybean 
oil) before and after infection. (2) PF 15 gjjbup: pair-fed animals of INF 15 
(sham-infected with saline). These rats received the 15% lipid diet (lipid = 
soybean oil) before and after infection. (3)SttNF 35 group: infected animals . 
These rats received the 35% lipid diet (lipic} =* soybean oil) before and after 
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infection. (4) PF 35 group; pair-fed controus of INF 35 (sham-infection with 
saline). These rats received the 35% lipid djet (lipid - soybean oil) before and 
after infection. 

5 All enteral products were isonitrogenous arjjd isocaloric. They only differed hi 

their relative content in lipidVcarbohydrates. For technical reasons, proteins were 

provided in form of peptides since whole protein diets involved catheter 

obstruction issues. j 

10 To induce sepsis animals were infected by intravenous injection (via a tail vein) 
of 0.5ml of an E.coli suspension with a theoretic content of 1.0x10° bacteria/ml. 

After injection of bacteria or saline soluttoiji, enteral nutrition was progressively 

reintroduced.. _ ' 

j- 

In the second Experiment the same batchepjjof diets as used in the first 
Experiment were used. Differences between the first Experiment and the second 
Experiment protocols were the following : -i 

i 

20 1) C (n«6) : control animals received the l|p% lipid diet (lipid = soybean oil) 

2) INF 15 : infected animals . These rats received the 1 5% lipid diet for the 
whole of the second Experiment. j 

3) PF 15 ; pair-fed animals of INF 15 (sham-infection with saline). 

4) INF 35 : infected animals . These rats received the 15% lipid diet before 
25 infection and the 35% lipid diet after infection in the second Experiment 

5) PF 35 : pair-fed controls of INF 35 (sbajm-infection with saline). 

6) Rate of refeeding after infection was slightly higher than in the first 
Experiment (additional 10% on each day). 

30 Body Weight before Infection: 

The overall trend of the first Experiment can be visualized as a straight line (see 
figure 1). It is clear that the two groups stajrt to show different weight gains after 
day 3 : animals fed with the 1 5% lipid diet exhibited a better growth than with the 
35 35% diet. This clearly confirms that in heaMry rats, high lipid diets are not 

recommended and that for healthy rats 15% of total calories in the form of lipids 
provides a better diet than 35% of total calories in the form of lipids. 



40 



Body weight change after Infection s 

Body weight changes were similar in both groups and in both experiments. Body 
weight loss paralleled the food intake curve}. Therefore, after the initial body 



R ^^VON: EPA - M UENCHEN 05 
BBS 



13- 9-99 : 17UJL 



+41 21 9242880- 



+49 89 239 




id. 



NO6000 ] 



10 



15 



20 



25 



30 



35 



40 



weight loss, there was a progressive growjh recovery as soon as food intake 
reached 50% of the ad libitum food intalce[ 

The results show that the differences betwrfeen INF 15% and INF 35% change 
after 6 days: before day 6., the values for {NF 35% are greater than INF 15%, but 
after day 6, there is a trend for a change. ijlherefore, there is a smaller body 
we ight loss at the onset o f infection that ca n t b e interpreted as a response of the 
organism xo a high hpid diet However no] difference was observed in the second 
experiment, suggesting that the beneficial effect is more pronounced if the diet 
has been enriched with lipid before infection. 



The results of the 2 experiments taken togeth 
that a high lipid diet limits body weight lofs 
effective if the diet has been enriched wi 



er lead to the important conclusion 
Furthermore, it is particularly 
nllipid before infection. 



Urinary nitrogen excretion r 



It is interesting to observe nitrogen excretion at the same time as body weight 
changes since increased protein catabolisni is known to be reflected in muscle 
atrophy and body weight loss. Indeed, inc^ased proteolysis is generally 
associated with increased nitrogen excretion in urine. 

•i 
t 

Trends of urinary nitrogen excretion are injjcontrast when one looks at infected 
animals and their pair fed controls. After upection, INF rats (particularly those 
with 15% lipid diet) increase their urinary Excretion until day 2, then level off 
their values (this is observed in both experiments). The opposite can be observed 
for both PF groups. 



In the first Expt, there was a tendency for aj smaller daily nitrogen excretion of 
INF35 compared to INF15. This trend wasjbbserved on each day. Pair-wise 
differences between infeoted and pair fed Annals show that infected animals lost 
more nitrogen. This effect was more pronojonced.in the 15% formula than in the 
35% one and differences between INF15 aipd INF35 were significant on days 2 
and 3 after infection. 

J 

The same beneficial effect of the 35% formjula was confirmed when urinary 
nitrogen was expressed as cumulative excretion from day 0 to day 6 postinfection 
(p<0.05), see fig 4. ;! 

In the second Experiment, the limitation ofljnitrogen loss was also observed with 
the high lipid diet on day 2 and 3 after infection (p<0.05). 
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The results lead to the conclusion that a hj|gh lipid diet has a beneficial effect for 
limitation of nitrogen loss induced by sepsis, suggesting a potential decrease of 
muscle proteolysis (which is dramaticallyiMicreased in acute inflammatory 
conditions). 

Tissue Weight: 



-Highiipiddietshave been shown to be beneficial for limitation of muscle 

atrophy and for return of spleen weight to |i normal value. 

White Blood Cell Counts: 

High lipid diets have been shown to be beneficial for acceleration of 
no r malisa t ion of white blood cell coun t s. ! 

Protein Concentrations In Plasma: 

Proteins produced in the acute phase of sejisis exhibit changes in their 
concentration during inflammation. A high lipid content in the diet has been 
shown to accelerate the normalisation of apcute phase protein concentration. 
This has been observed for positive and negative accute phase proteins. 

Example 2 

This example relates to the profile of lipid| in the diet. 

Whereas Example 1 shows me results and Conclusions of providing a diet high in 
lipid content, Example 2 is directed to we ijhe qualitative effects of dietary fatty 
acids on inflammatory parameters, The sa^ie rat model of sepsis and the same 
bacterial suspension was used. 

The following table summarises the fatty af id composition of the diet 
formulations. 



Table 6 



Soja 
Olive oil 
MCT 



Soja 
Canola oil 
MCT 



Ollveoir 
Fifth oil 
MCT 



D 

IMC?" 38.5 



38.5 



3&5 



Olive oil 
Canola oil 
Safflower 
oil 

MCT 



38.5 



Soja 
Canola oil 
Milk fat 



5.1 
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SAT 1 
18:ln-9 
n-6 PUFA 
n-3 PUFA 
n-6/n-3 

T 



includes MCT 



49.0 

36,8 

10.5 

2.3 

4.5 



49.0 

27.3 

18.5 

4.1 

4.5 



S2.2 
27.3 

1.2 

4.5 



49.0 

27.3 

21.8 

1.0 

21.8 



50.0 

273 

16.0 

3.6 

4.5 



Animals and Diets ~~ ~~~ ~ 

Five groups (n-10 per group) of Sprague jpawley rats were studied. All animals 
received basio powder rat cbbw and waterjad libitum for 4 days, prior to being 
randomly assigned to one of 5 diets (A-E ijn tine table above) containing 15% fat 
as energy and differing only in their fetty j»cid composition. The rats were fed 
their dietary treatment ad libitum prior to p days) and post induction (10 days) of 



The diets were prepared according to the t^ble above and as a powder. 
Body weight change Before infection 

Small differences in food intake and growth rate were detected by the bootstrap 
procedure of analyses with higher food intake and gain weight in groups B and C 
compared to the other groups. However, at day 0, no difference in average body 
weight was observed. 

i 

Body Weight Change After Infection 

In all groups, animals exhibited an important body weight loss just after infection 
(Fig. 13). After that, body weight remainedj about stable (or tended to slightly 
decrease) until day 6 after infection. In all groups, we observed a recovery 
between days 6 and 1 0 postinfection,- T 

The data strongly suggested beneficial effects of feeding animals diets containing 
high levels of MCT, in combination with oilinolenic acid (18:3,n-3) as the 
source of n-3 fetty acid (diets A and B), as Compared to all other dietary 
treatments (C, D and B). The dietary fatty jkcid composition appeared to have an 
impact on body weight loss and on the recovery in response to infection. 

Animals fed fish oil (Diet C) as a source ofjthe n-3 long-chain polyunsaturated 
fetty acids, eicosapentaenoic acid (20:S,n-3L EPA) and docosahexaenoic acid 
(22:6.n«3, DHA), did not exhibit the similar beneficial response compared to 
animals fed a-linolenic acid (Diets A and B> In addition, replacing long-chain 
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saturated fatty acids as triglycerides (diet© for MCT (diet A and B) had an 
adverse effect on body weight loss and recovery post-infection. 

Acute phase proteins 

Fibrinogen, a2-macroglobulin and orosoipucoid are positive acute phase 
p roteins. W e obse rved a strong increase in their concentration after infection. 
This peaked on day 2 for the two later proteins. For fibrinogen concentrations 
are two tunes higher than normal on day % and 6. 

Albumin is a negative acute phase proteint its concentration is depressed after 
infection (about half the normal range). • 



i 

The effects of diets differing in their tatty acid compositions on the recovery of 
rat following sepsis, suggests that a beneficial outcome can be obtained with 
diets preferably including the following: 



a) 
b) 
e) 

d) 
e) 



MCT as a source of energy 

Low levels of saturated fatty acids ([excluding MCT) 

a-Unolenic acid as a source of n-3 Jjatty acids rather than the LC-PUFA 

EPA, DPA, and PHA derived frotnlifish oil 

A low n-6Vn-3 fatty acid ratio 

A high lipid content 



25 The beneficial effects of the above defined' diets included: 

a) Attenuated loss of body weight following infection 

b) Better growth rate during the recovery phase (groups A and B) 

c) Higher food intake (group A and to ja lesser extent group B) 



It should be understood that various changes and modifications to the presently 
preferred embodiments described herein will be apparent to those sldlled in the 
art. Such changes and modifications can be made without departing from the 
spirit and scope of the present invention anji without diminishing its attendant 
advantages. It is therefore intended that suc$x changes and modifications be 
covered by the appended claims. 
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7(mMCT imed4ura chain triglycerid&s) by weight 




4< *zss% j a »^r 4ng cto which * 

5 ' f^f^" f 001 ^ t0 "V P««cef ing claim which comprises at least one 
n-3 fatty acid selected from o>Iinolenl| acid, EPA, DPA orOTA 

6 ' n 6 ffiST ^^51° '"HN claim **** prises at least one 
^ d^W v ? tC f *°* Unoldc ac ( d (18:2 ^ r-Unolemc acid 
6), mhomo^-linolemic acid (18:4, n-oj or amchidonic acid (20:^6) 

? ' wSS^r^ 5 * f * P^*** claim for enteral administration 
wmcn comprises an acceptable carrier, jdiluent or adjuvant u ™™ uon 

8. A method of promicing a composition According to any precedmc claim 

9. Use of a composition according to any Lb of claims 1 to 7 for u«e ^ a- 

^^5/^^— - nutri^prod^ 1 ^ L^tor 
prevention of sepsis or inflammatory styck. 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 8 
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Figure 10 



01 



D-8 



Albumin Plasma Levels 




D-i 



D2 



))NF15% 



■ INF 36% 

DPF1594 
BPF 33% 



06 D10 day/lnffectlon 



* p<0,05 versus pair fed Dontrolsj § p<0.05lverBus INF15 




: 13- 9-99 ; JL7 w ;J8 m 



^41 21 9242880-> +49 89 231 



mm 




10/B 



NO6000 
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Figure 12 
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Abstract 



A composition for use as a medicament oij nutritional product is described which 
comprises at least one lipid wherein the li|id provides greater than 35% total 
5 energy of the composition. A preiered embodiment comprises a n-6/n-3 fatty 

acid ratio of about 2/1 to 7/1. In additionja method of preparing the 

composition; use of the composition in thi manufacture of a medicament or 
nutritional product; and a method of treatdjient or prevention of sepsis or 
inflammatory shock which comprises adnfnistering an effective amount of the 

10 composition are described 
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